t(l the 18'iO, when sporadic netting occurred in Durhan Bay (Russell I X9l) . Regular seine netting e()lTIlTIeneed in the I inO". \\hL'n II1dentun:d sugar cane lahourers hegan practisIng ri~hll1g skills brought with them from India. The traditional fishing method. involving the use or a rowing boat for ,dUn)! (ile: net in a semicm.:k fmm the shore and hauling il in b: ham!. j'-, ,ti II used today. At the height of this fishery, when -1-0 hO:lb \\'CJ'e in usc. large catches of edihle fishes such a'i elf
i !'O/lW!O/ilU.\ ,lIlraIFix).
hek (Armctoscioll (lcljllidells) and ljueen mackerel (SCOll1iJemlllortcl pillrilinc{[llls) were made (:\noll IY 12: Mara 1(86). Over the years there has heen a rCLiuL'lilll1 in the numher of beach-seine fishermen and hy Il)95 tllerL' \\ere only two operations with open category Ill'ellce". Tile I,,:ences differ from those issued to the other ~ell1e (lfleraliolls 111 KwaZulu-Natal for catching sardines ISuulilllif!.\ .\dt;tI,\) and roundherrin),:, (£11'111111'/[1' spp.) on I) (27 licence" in 199'i). Furthermore, the sardine fishermen opel aIL' during the annual K waZulu-Natal 'sardin,~ run' I,'hereas the open category seine flshcrmen usually nrerate all ,car round,
The' heach-seine fishermen in Durhan currently launch in the lee of Vctch's pier. an artifiCial red on the beaehfront. \\ hiL·1t (lITer' protection from rough surf. Several marine recrC;ltlona LTal't. including ,kihoats, paddleski". dive boats and ,aillllt'-dlllt'-hie" also utili;:e this launch site. In recent years. ("nrii(t he[\\een the seine fishennen and paddleski anglers h,l\ e,(alalL'd. the latter IHllLilng the seine fishermen res[lonsi hie for Lieclilling catches. either directly through removal of target 'pecics or indirectly \'ia removal of prey ~pecie, (Vasilam, IYl) .'\ J. Similar user-contlict hetween seine fishermen and ant'-lers has heen the suhJect of an investigation in False B~IY in the Western Cape (Penney 1991: Lamberth, Bennett & Clark 19Y-1-. 19Y5: Lamherth. Bennett. Clark & Janssens 199'i l.
Data on catches hy the Kv.aZulu-Natal beach-seine fishermen arc extremely limited, consisting merely of estimates of tonnage or fish caught, which arc rcported to the K waZuluNatal Fi"hene:-. Licensing Board (.JunOI' & Coke 1994) , To quantify catch cum positIOn. lotal catch and effort by the VeIL'h's pier heaeh-seine lisherlllen, a year-long investigation wa, mitiated in 1993.
Methods
The heach-seine fishermen usc a 6 III rowing hoat with a crew or four or rive to deploy the net. One or the hauling ropes is anchored on the heach while the net is set in a semicircle hetween 50 and 300 m from the shore. The head ropc of the net is 115 m long and the net dcpth is 5.6 tn, The wing" or thc net have a strctched mesh si/<2 or -1-.2 cm while that or the cod end is 2,9 cm. The hauling ropes, which arc normally 200 m, can he cxtended hy attaching extra lengths if necessary. If a shoal of fish is observed. an attempt is made to set the net around it. On most occasions, however, the net is set 'blindly', Once the boat has returned to the shore, the net is retrieved manually hy the boat crew and other helpers.
The I'ishermen arc required to suhmit monthly catch return,S to the KwaZulu-Natal fisheries Licensing Board. However. examination of these catch rdurns revealed insul'licient detail I'or analysis as species arc seldom identiiied. In consultation with the lishermen. and using rrior qualitative data on species composition (Fennessy & Chater IY94) , a daily catch return I'orm was
The fishermen were trained to the form;. and were co-responsibility in monitorint: their m:tivities for the year-long study period (.Iuly 199.'\ to June I
In addition. all fishes in the the first haul of each week were measured by staiT of the Oceanographic Research Institute for length frequency distrihutions, contirmatioll of species identifications and detection of seasonal trends.
To simplify the completion or catch returns hy thc fishermen and. hel'au,c of the high di\ersity in the catches. sOllle taxa were classified only to family level. Quantities of fish caught wcre recorded as either numhe!'., of individuals or numbers of crates. Crates were used when large !lumber, of small fish were caught. Numbers per crate were derived hy either counting individuals per crate or hy calculation. lhing the mean weight of a crate of fish. mean lengths of li,h caught and length-weight relationships for the relevant species. An estimate of the total mass or the annual catch was made u~ing total numhers, length-weight relati()lI~hips and the mean lengths of the dominant spccies.
To assess user-conlTict in tcrms of overlap of target specie~ for the beach-seine fishery and the recreational paddleski fishery, catches by the latter were obtained from Ihe National l\1arine Lincfish System (NMLS) for 1993 and 1994. These data. which arc derived from the club logbook. only reflect minimum declared catches made over weekends.
Results

Effort
Over the 12 month study period, the seine fishermen launched their hoat on 146 days and completed 270 hauls ( Figure I J. of S. Afr. J. Zoo I. 1996,31(4) which the Institute staff sampled 47 (31 % of days fished and 17% of completed hauls). Seining was generally condueted on days following south-westerly winds when the sea was relatively calm and 88% of hauls were made on weekdays. The first haul was usually made shortly after sunrise and, on most mornings, seining was completed by 09:00. Although the number of hauls made per day ranged from one to six, generally, only one or two hauls were made. Fishing effort was curtailed by strong north-easterly winds in October and November 1993, by an abundance of jellyfish in the nearshore region during January and February 1994 and by seine fishermen taking part in the buying and selling of sardines on the KwaZulu-Natal south coast during the annual 'sardine run' in June 1994 ( Figure I ).
Catch
One hundred species of fish were identified by Institute staff during the weekly sampling of beach-seine catches. In addition. 19 other fish species were encountered by the netters. making a total of 119. A comprehensivc species list dating from 1991 and including these I 19 fish species is given in Appendix I, Squid (Loligo dllvaueeli), cuttlefish (Sepia spp,) and crabs (including Matufa banksii, Portunus sanguinolenta and .Monomia gladiator) were also caught. The number of fish species per haul recorded by Institute staff ranged from 2 to 24 with a mean of 10.1 (SD 5.1).
An estimated total of 103583 fish amounting to approximately seven tonnes was caught during the 12 month study period. Numerically, the major components were small shoaling bait or hyeatch species helonging to the families Leiognathidae (Cazza mifUlta, Seeutor insidiator, Seeutor rueollius and Leiognathus equula), EngrauJidae (Thrrssa vitrirostris and Thn'ssa setirostris) and Clupeidae (Satdinops sagax, Hilsa kelee and Etrumeus teres) ( Table I) , No taxon was ubiquitous. although pufferfish (Tetraodontidae) and squid (L. duvauceli) v"ere recorded in almost half the catches (Table 2) . The length frequency histograms given in Figure 2 indicate the small size of most of the fishes in the beach-seinc catches. Although many were small species, juveniles of larger angling species were also caught Pomatomus saltatrix). Several species were captured at sizes below their reported size at first maturity (Figure 2 ).
Seasonal trends in catches of some of the more commonly caught species during the study period are presented in Figure  2 . Some species exhibited distinct seasonal patterns, sardines (5, sagax) and roundherrings (E. teres), for example, only occurred in June whereas glassnoses (Thryssa spp.) and snapper kob (Ow/ithes ruber) only occurred from August to January, Other species were caught throughout most of the year, but with peaks in abundance in particular months, Elf (P sa/-tatrix) and Indian mackerel (Rastrelliger kanagurta) were caught in greatest abundance in May and June while razorbellies (II. kela) and squid (L. dl/vaueeli) were recorded in high numbers in January and April, respectively. The following taxa were recorded in 10 or more months of the sampling period: barlai! flathead (Platycephalus indjells), elf (P sa/tatrix), grunters (Pomadasys spp, Comparison of data collected by Institute staff and the fis ermen for corresponding hauls showed that the fishermen d not always record all the species caught. Species that we omitted were mostly from the bycateh category and were ge erally small in size and few in numher. Under-reporting catches by fishermen was also reported in an investigation the Cape beach-seine fishery (Lamberth et al. 1994) , Duri the study period, catches by the Durban beach-seine fish, men comprised mainly species which were sold as bait rat~ than as a direct source of food for human consumption. Re live to the Western Cape beach-seine fishery, the total numl of species recorded was higher in KwaZulu-Natal. but quar ties caught were much lower (Lamberth et af. 1994) .
The small mesh size and the slow speed of retrieval of I net resulted in mostly small species of tish being captured is the case for other net fisheries in KwaZulu-Natal (Fenne~ 1994; Mann 1995) . Of the ten most commonly caught t<' (85% of the total catch by number) only two attain \eng fall, summer months and were often associated with discoloured water resulting from flooding of nearby rivers.
Mugilids. leiognathids, P olivacellm and C dorah were caught throughout the year. Examination of the NMLS data for 1993 and 1994 showed that catches by paddleski anglers were dominated by elf (P saltatrix), snapper kob (0. ruber) and rockcod (Serranidac) ( Table 3) . Catches by seine fishermen of species targetted by the paddleski fishers were low during the sampling period. Similarly, few of the main species occurring in beach-seine catches were caught by the paddleski anglers. Based on anechttp://africanzoology.journals.ac.za limit of size (mm) s. (~1urty 1990 (~1urty ). T. vitrirostris (8Ia-her 1979 . H. kefee (Gjosaeter & Sousa 1983) . C. dorab (Luther 19K5) . R. kwwgurta (Sousa & Gislason 1(85) . T. lepturus (james. Gupta & Shanbhogue 1978 dotal information and observations made by Institute staff fc severa) years prior to this investigation, the greatest contlil between seine fishermen and paddleski anglers occurs durin April to July. when juvenile elf are abundant off Durba beaches (Figure 3 and unpublished data, Oceanographi Research Institute). Good catches of squid, which is muc sought after by the fishermen due to its high value, are als made around this time (Figure 3) . The non-selective nature c beach-seine sometimes results in large cat~hes of small el along with the squid. In dragging the net onto the beach, nun: bers of small elf are stranded and many do not survive owin to scale loss, trauma. etc. To reduce unnecessary mortality ( juveniles or bycatch species, it is suggested that a cod-en drawstring be installed in the net to enable the bag of the n< to be opened to release fish while in the water. To further minimize conflict between the fishing sectors. it is suggested that seine netting be restricted to weekdays with discretion in the application of effort (e.g. if a large shoal of P saltatrix is accidentally caught, the seine fishermen should refrain from setting the net again). Finally, in the interests of monitoring the fishery, the management authorities should provide detailed catch return forms for completion by the seine fishermen and ensure that the data are adequately proc- 
